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through skidding. dear tests vnder laboratory conditions
and road or service tests have different intensity, parti-
cvlarly as resards temperaturs. Table 2 compares contact
pressure, vubblnz speed and tempsrature for a tyce at 30
km/hr with 3% slip with conditions under the GOST 425-57
(Fovernment Standard) test under constant load conditioas
on a Grassel test machins. The contact pressure in the
lahoratory test is very much lower while the temperature
is much hisher. The wear index Vi 1s not proportional
Lo the normal load N. However, t.lze product v is proper-

tional to N and is a suitable wear index as has beep
eroved on tests with I varviagg from 0.8 to 12 ‘;c.g/cm"“-
It 1s suggested that it would be more realistic to
conduct laboratory tests at higch contact pressures, but
to reduce the coefficient of friction by using less ab-
ra3ive test surfaces. Methods using radioactive traucervs
éould cnable the intensity of laboratory tests to be
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SOV/138-58-10-5/10

broucht down to a level which would simulate rozd tests
more sXactly and still retain sensitivity of test.
There are 4 Flsures, 2 Tables and 25 References: 13
Enrclish, 3 Soviet, 2 French and 2 Gernan

Hauchno-issledovaiel'skiy institul shinnoy promysh-
lennosti 1 Nauchno-issledovatel'skiy institri: rezinovoy
promyshlennosti (Scientific-Research In3%itute of the Tire
Industry and Sclentific~Research Institute of 'the Rubber
Industry)
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REZNIKOVSXIY, M.M.; KHROMOV, M.K.; PANIN, G.F.
W‘Wé T P SEY N AT
= Attachment to the MRS-2 apparatus for the automatic detection of
residual deformations during repeated compression, Kauch., i rez., 17
no.3:27-29 Mr '58, (MIRA 11:6)
(Rubber-~Testing) (Testing machines)
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ABSTRACT:
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Reznikowshdgaewa-is; Priss,; L.D.; znr ¥

The Effect of the Composition of Rubber on Its Fatigue Charac-
teristics (Vliyaniye sostava reziny na yey€ ustalostnyye
svoystva)

Xolloidnyy zhurnal, 1935, vol XX, Nr 3, pp 368-375 (USSR)

In tires, shock absorbers, etc rubber is under frequent stress.
In many other products, like packings, the rubber is under
continuous static stress. In all these cases the most im-
portant property of the rubber is fatigue resistance. In the
article, the fatigue resistance of rubber in relation tc type,
degree of wvulcanization, filling, and plastication is studied.
Natural rubber and the synthetic rubbers 35«3 and SES-3C, all
samples without filler aad with 40 parts of black psr 100

parts of rubber weight, are tested. Tne Tesults are given in
Figure 2. The filling has only a slight influence on the
fatigue resistance of the rubber. The fatigue characteristics
in stresses with alternating signs are dstermined by the rubber.
Rubber type SKB shows better results than the cther types, in-
cluding natural rubber. The influence c¢f the vulcanization
degree on the fatigue properties is shown in Figure 4. The
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The Effect of the Composition of Rubber or It3

at1ghe deformation reacnes a maximum at a sulfur doss
1.8%5. This dose corresponds to that used in technical rubter.
The influence of the filler content was investigated in 3KS5-30
vulcanization with doses of 03 2; 5; 1C; 153 20; 303 403 603
803 amd 100 parts of filler per 100 parts of rubber. Figure 3
shows that the fatigue resistance increass2s with the black
content in rubber. The degree of plastication also influences
the fatigue properties. Vaseline 0il was used as plasticizer:
The tatigue properties reach a maximum at & plasticizer con-
tent of 20 weight parts.
There are [ grapns, 2 tables, and 5 Soviet references.

ASSOCIATION: MNauchno-issledovatel 'skiy institut sninnoy oromyshlennosti.
woskva (Scientific Research Institute of the Tire Ind iustry,
Woscow)

February 25, 1¢58

1. Rubber—Fatigue 2. Rubber--Stresses 3. Rubber—Vulcanizetlion
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ittt "Bubber." Standartizatsiia 22 no.1:68=69
;z ;Fesgechnical Committee i e
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SOV/63-4--1-12/31
Reznikowakiy. M.M,, Cazandidate of Chemieal Scierces

Mechanical Properties of Rubber Under Conditions of Dyramic
Load (Mekhanicheskiye svoystva reziny v usisviyakh dinamiche-
skogo nagruzheniya)

Xhimicheskaya nauka - promyshienncst’; 1959, Vol 4, Nr 1,
pp 79-89 (USSR)

In tires. V.helts, shoak absorbers, etc the mechanical proper-
ties of rubbers determine the religbility and operation con-
ditions of the correspcnding machine parts., The investigation
of the elastic-hysieresis propersies and the fatigue-resistance
properties is therefore vary important. The relaxation pTro-
perties of rubbers are detsrmined by the dynamic module of
elasticity which is vhe relat.on of the stress amplitude to the
deformation amplitude. and by the phase shift between deforma-
tion and strsss. Thz dynamic hysteresis is the consesauence of
this phase shift. Other indices far hysteresis are the rslative
hysterssis; i.2. the ratio of the mechanmical losses to the full
work of the cyzle. and the module of inner friction i.e. doubled
mechanical losses per walt vslums during one loading cycle at
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S0V/63-4- 1

Mechanical Propertiss of Rubber Under Conditions of Dynamlc Load

the unitary vaiue of thz dynam.c¢ deformation ampiitude. For a
qualitative description of *he mechanical behavior of a material
with relaxation properties the Maxwell equetion is wsed thef 41_7.
An increase In ths frequency of dynamic load at constant tempera-
ture affects the elastic~hysteretic properties in the same way
as a reduction of temperature. Frequency and temperature are
interchangeable so that a change of cne parameter is accompanied
by a change of the cother, The "mornomeric: viscosity"” is con-
nected with the heat extension thef 59. 60;70 The dynamic pro-
perties of linear polymers depend on the fregquency but most
rubber procducts operate at low freguencies. For tires 100
cycles is the uppst limit. If the deformations dc not exceed
15 - 20%. the correlation with the caynamic propserties of rubbers
may be expressed in a linear form. The transforma*ioan of a
linear polymer iato a three-dimensional one during wulcanization
causes a principal change of 1%*3 beshavior under conditions of
elastic eguilibrzum. The equilibrium module is detsrmined by
the density of the wulcanization net and does not depend on in-
termolecular irn*eraction / Raf 54_ . The inpe: f- - -fw in-
creaSus‘ wewv x1th intermolscul interaction. The mole-
alsr waighv of e volvmer has oniv s1z7h% effz:t on its
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S0V/63%-4-1-12/31

Mechanical Properties of Rubber Under Conditions of Dynamic Load

radical character.

There are 7 graphs,; 1 table and 105 references; 52 of which

are Soviet, 39 Engliish. 5 German, 5 American, 2 Ffrench; 1 Cazna-
dian and 1 Japanese.
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Reznikovski Pris 65,4 K e Ko

*.,,.,‘{e‘jﬁjjf"‘,;ﬁi%_hJéinf‘#»' briss, L.S., Khromov, M.,K
On the Relation Between the iatigue Resistance, Strength,
Hysteresis wnd Chemical Stability of Hubbers

Rolloidnyy zhurnal, 1959, Vol XXI, Nr 4, pp 458-463 (ussx)

his is a comparative study of various factors as fatigu

sistance, tensile strength, hysieresis and chemical s‘ablllty,
nich determine the working capacity of natural and syntnetic
bber products., The authoru started from the assumption that

the ca.e of constant tempsratures 2nd stability of

other experinental condltions rubbers with high internal

"111 be less resistent to dynamie fatirue. In order

assu mption, they compared the dynamic fatigue

ious rubbers differing by type, deg ee of vul-
witl: the correspending indices of internal fric-
gd Yor uhls suruosc were taken from . formerly
ral irsand to a d4i-
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50Y/69-21-4-14/22

fn the Relation Between the Fatigue .iesistance, Strength, Hysteresis and

Chenical Jtability of Rubbers

of internal friction is distinctly shown by the curves in graph
3, where the index foy/P (dynamic fatigue resistance at given

working capacity/tensile strength) was plotted as a function of
the modulus of internal friction for various rubbers. The con-
siderable dispersion of the values is quite natural, as the
compared rubbers do not differ only in internal friction. Such

a dependence also holds for the index € { £ (fatigue deforma-

tion/ specific elongation), as this rela% on-changes in accor-

dance with foy/P (graphs 1 and 2). The data in table 1, which

was obtained by the woman graduate student, L. Pevzner, of
HITKHT imeni Lomonosova, permit still more definite conclusions.
The table contains the results of comparative tests with vulca-
nized rubbers prepared on a butadiene styrene basis. The stan-
dard rubber mixture A of the table was varied by increasing
the sulphur doses and reducing the zmounts of added filler.

The variations, however, left nearly intact the values of
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50V/63-21-4-14/22

On the Relation Between the Fatigue Resistance, Strength, Hysteresis and
Chemical Stability of Hubbers )

tensile strength and of the dynamic modulus s. In this way
four rubbers were obtained with consecutively decreasing values
for filler content and internal friction nodulus K. Testing of
these rubbers, which was carried out under alternating bending
2t 100°C and a deformation amplitude of 20¢5, showed a monotonous
increase of their working capacity in dependence on a diminution
of the internal friction modulus. On the basis of the obtained
results, the authors conclude that the experiments fully con-
firm the assumpiion of an inverse proportion between the inter-
nel friction of rubber and its fatigue resistance. The reduc-
tion of internal friction is also a very efficient method to
increase the working capacity of rubber, as the lower the inter-
nal friction, the lower also the temperature, which develops
in the ready product as a result of hysteresis. In order to
illustrate the dependence of the relative significance of phy-
Card 3/4 sical and chemical factors on fatigue conditions, the authors
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50V/69-21-4-14/22

On the Relation Between the Fatigue Resistance, Strength, Hysteresis and
Chemical Stability of Rubbers

have compiled data for natural polybutadiene rubbers (table 2).
The data shows that aging and a rise in temperature affects
the advantages, which are proper to natural rubber as compared
to polybutadiene products. On the whole, the experiments have
shown, that under identical experimental conditions, rubbers
with great internal friction have a reduced working capacity,
The fatigue resistance of rubbers is the greater the greater
their tensile strength,their chemical stability and the lower
their internal friction. The relative significance of each of
these factors depends on the experinmental conditions such as
loading, temperature and surrounding medium. The authors ex-
press their ratitude for elp to Frofessor B.A. Dogadkin,
There aras 3 graphs, 2 tables and & Soviet references,

aS50T LAt Nauchno-is:ledovatel'vskiy institut shinnoy bromyshlennosti,
Houskva (Scientific Research Instituie of the Tire Industry,

;
SUBHITTZED: 25 Feoruary, 1958
Gard 4/4

bty

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5"



"APPROVED FOR RELEASE: 03/14/

soam T AR R ST T

2001 CIA-RDP86-00513R001444820003-5

S R A R S A PR T A R SN S ] PR e e A A M N [ RRegr

SR

50V/20-128-1-19/56
AUTHORS : Reznikovskiy, M. M.2 Lukomskaya, A. I.

TITLE: On the Relation Between the Phenomena of Rupture and Tear in
Rubber

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 1,
pp 75 - 77 (USSR)

ABSTRACT: In some previous papers {Ref 4) on the "tear" of rubber an
approximate theory of this phenomenon was developed. It yields
a gquantitative relation between the so-called characteristic
energy T of tear and the specific energy E of rupture. One of
the principal errors of this theory is the neglect of the
statistic nature of strength and of the resultant dependence
of the latter on the size of the sample under investigation,
or on the value of the volume to be deformed. However; breaking
tests exhibit the following special features: Due to artifi.
cial concentration of tensions, destruction always takes place
in a definite, minute volume at the end of the increasing cut.
This is why the results of breaking tests can be compared only
if the essential difference in the size of the samples under
investigation is taken into account. The increase in strength

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5"
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wivh decreasing e of the above samples is easily explainead
by the s tatistic theory as less dangerous damages occur in
smaller volumes. This assumption is confirmed by several ex-
perimental data. The zporoxirate method of extrapclating the
gaalitetive estimation of the true tensions produced at the

end of the cus was euployed irn an investigation carried out

in the aathors! laboratory. Various kinds of samples were sub-
jected to breaking tests. In most cases, the (obvicusly too
au.all, v es of the desired tension exceeded those obtained
from oréinary breaking tests. The characteristic energy of

tear cannot be ascertaired from the random value of the elastic
but from a

L
I~
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i
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energy £ (resulting from ordinary breaking tests);
certain llmlt E , which corresponds to the minute size of the
volume deformed- at the erd of the increasing cut. =dEo=
-dkE is thus obiained, the coefficient k= 079 increases with
the decreasa of strength of the rubber under Invesiigation &as
2 result of rardom damages cr inhouogeneities of thez struciurs
kPJT/E 1s approximately found. This anéd other facts menticrned
give a satisfactory confiriation of the respective ideas.
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Tear in Rabl2er

There are 2 tables and references,; 1 of which is Soviet.

3 “ * 3 .y 4 - . onr en ot
ASSOCIATION: Nauchno-issledovateliiskiy instituat s§$n591 pfc5lshl~3‘ sti
(Scientvific Resz2arch Institate Ior the Tire IndQusiry)

PR_SLHTED: Narcr 25, 193¢, by F. 4. Hebinder, dcadsuician
. SUBLITTEL: liarch 23 1959

Card 3%/3
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s/138/6o/ooo/005/009/o12
4051/4029

AUTHOR: Rezni iy X
TITLE: The Friction Between Rubber and Hard Materials
PERIODICAL: Kauchuk i Rezina, 1960, No. 5, DPP. 34 - 37

TEXT: The signific%Pce of developing a method for increasing the
wear-resistance in tiresVof automobiles and aircraft is stressed. The
phenomenon of friction in soft, not completely elastic material (in this
case rubber), against a hard rough surface is studied here. The main point
in the study is the fact that the local deformations, to which the rubber
is subjected, are completely elastic. Since the model must explain the
occurrence of friction forces, no specific surface nfriction forces" are
taken into consideration. In order to analyze the phenomenon of friction,
the author makes several assumptions, using as his model the surface of a
hard body represented by a relatively regular system of alternating cavit-
jes and humps and a rubber sample sliding along this surface (Figure 1),
The assumptions are confirmed mathematically, using Kelvin's formula for a
tensile-elastic medium. Equation (5) confirms the experimental data ob-

card 1,2
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s/138/60/000/005/009/012
The Friction Belween Rubber and Hard Materials A051/A029

tained on the relationship between velocity and time of the moving force

in sliding and vibrational friction. The investiigation of the relationship
between the friction coefficient of rubber along/a hard rough -support and
the indices characterizing its tensile-elastic\Properties is of special
interest. The friction coefficient on steel depends on the main factors
determining qualitatively the rubber composition as well as the coefficient
of resistance to vibration of the rubber roller on the freely rotating
steel roller, pressed onto its surface. On the whole, the experimental
material gathered agrees favorably with the original assumptions made, con-
cerning the effect of the composition on the friction coefficient of rubber
on steel, and as to its tensile-elastic properties, All the facts given
about the elastic-hysteretic nature of the external friction of rubber on-
1y show the main factors in the region of friction of the rubber on a hard
rough surface can be qualitatively explained by a purely mechanical view-
point as incomplete deformations in a sliding contact. There are 1 diagram,
2 figures, 1 table and 15 references: 11 Soviet and 4 English,

ASS50CIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti
(Scientific Research Institute of the Tire Industry)
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5/138/60/000/005/012/012
A051/4029
AUTHOR: Reznikovskiy, M. M.
TITLE: The A11-Union conference of Instrument Designing for Phxsico~
Mechanical Rubber Tests gnronicle

"% ochsnical Rubber 10355

\ 111
PERIODICAL: Kauchuk 1 Rezina, 1960, No- 5, pps 29 - 56

TEXT: The Vsesoyuznoye goveschchaniye po voprosam priborostroyeniya
dlya fiziko—mekhanicheskikh jspytaniy kauchuka 1 reziny (A11~Union Ccon~
ference on Instrument Designing for Physico-Mechanical Pesting of Rubber)
ook place on March 3 - Ty 1960 in Leningrad. 1t was convened by the Boar

t
for Tires and Rubber Articles of the state Committee on Chemistry in the
SSR council of Ministers8, the Board of the Chnemical Industry of the Lenin-

U

____j2EEL£EEEEQQ;EE_EEEEQBEL—EEQEQEI and tne Rubber Section of The VKhO im.
Yendeleyeve G.P., Trunov, head engineeT of the Chemical Board of the Lensov-
narkhoz stressed the zims of the conference as peing the development of
specific recommendations for fulfilling the 1960 - 65 plan of the Rubber
Instrument Designing Department. The following papers were presented:

M. M. ReznikoygE}yl_(NIISthz nThe State and Problems zncountered in Deve-
card 1/2
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5/138/60/000/005/012/012
A051/4029

The All-Union Conference of Instrument Designing for Physico-Mechanical
Rubber Tests (Chronicle)

Testing"; E.P. Goloskov ("Metallist" Plant): "The Work of the "Metallist'

Plant in the Field of Designing and Manufacturing Laboratory Equipment

and Instruments for Physico-Mechanical Rubber Testing in 1959 - 65"; S.A,
Ivanova (NIIShP), D.L. Fedyukin (NIIR), V.V, Ovchinnikov (NIIRP), M.I.

Yegorova (VIAM), A.I. Marey (VRIISK], V.A. Lepetov (MITKhT im. Lomonosov)

loping, Perfecting and Unifying the Physico-Mechanical Methods for Rubber \//

and others read papers on the results of research carried out on the desig-
ning and perfecting of new testing instruments. A special exhibition of
instruments was on display. Some of the instruments were: A micro-hardness-~
-meter (VIAM), the UMY -3 WIMI-3) instrument for testing rubber against
friction (NIIShP), the "vulkameter" for testing the vulcanization optimum
(NIIR), an instrument for determining the adhesiveness of rubber mixtures

and adhesives (NIIShP) etc; The viscosimeter BP -2 VR-2) manufactured by

the "Metallist" Plant attracted special interest also the “condensometer"

for checking plasticity and vulcanizability, a globular hardness gage, an
elasticity testing instrument to be used at temperatures of 20 to 250°C,
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The All-Union Conference of Instrument Designing for Physico-Mechanical
Rubber Tests (Chronicle)

a dynamic test instrument (2P1), instruments for testing elastic proper-
ties of foam rubber, etc., Foreign instruments were also shown. The main
problems encountered in this field were determined as follows: 1) Moderni-
zing instruments for extension testing, strength measurements, automation
of elongation measureménts and thermostat control within a wide range of
temperatures. 2) Introduction of small-size instruments for crack detec- /
tion and hardness tests. 3) Modernization of instruments used for deter-
mination of mechanical indices within a wider measuring temperature range.
4) Recommendations of more effective me thods for high-speed control of
rubber mixtures. 5) Modernization and introduction of new apparatus for
testing of various forms of aging. 6) Increasing the productivity of the
instruments intended for mass testing, automation of the prime operations
and analyzing the results of the measurements., 7) Extension of research

on the study of the mechanical properties of elastomers and introduction

of physical testing methods for complex indices, such as dynamic elasticity
and hysteresis, wear-resistance, etc. The conference noted the unsatis-
factory state of the standards and suggested their systematic revision-
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F\thher'invastigation o
rubber fatigue tests.

. £ 1
Ro.7:5-20 160- {Rubber—Te ating)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5"



"APPROVED FOR RELEASE: 03/14/2001

BT

CIA-RDP86-00513R001444820003-5

BRODSKIY, G.I.; MSREZHANNYY, S.B.; RSZNIKOVSKTY, M.M.; SAKHNOVSKIY, H.L.

Evaluation of service life of protective rubbers. Trudy kauch.-
issl. inst. shin. prom. no.7:78-90 '6C. (MIRA 14:8)
(Rubber--Testing)
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3/081/61/000/022/075/076

B144/B138
AUTHORS: Khromov, M. K., Re;g}gggggiy, M. M.
TITLE: Tensile testing of rubbers at temperatures of up to 30000

PERIODICAL: Referativoyy zhurnal. Khimiya, DO. 22, 1961, 484 - 489,
abstract 22P292 (Tr. N.-i. in-ta shin. prom-sti, sb. 7, 1960,
119 - 130)

TuAT: An apparatus is described for the tensile testing of rubbers at up

to 300°C. It consists of a new heating chamber with a PAM-304 (RMM-304)

tensile tester connected .to it. The samples are put into the chamber ]
+ith special grips and extracted by means of a rail conveyer and push rod. V/
This makes the apparatus easy to operate. To eliminate the possibility
of the rubber creeping out of the clamps special spoon-shaped samples

arc used vith additional lugs, and self-tensioning clamps. Two methods
of measuring deformation on this kind of specimen are elaborated. In the
first deformation oceurring in the test length of the sample is found by
the difference between total deformation and than in the non-uniform part

-~
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of the rest of the piece. This is determined from the displacement of a V//
mark, In the second method, deformation is found from the functional -
dependence of the deformation in the test length on the displacement of

the grips, The change in the strength characteristics of filled breaker

strip rubbers from tin (NK), Zhi° (SKB), ¢n. ) (SKI), (K(-30APN (SK5-30ARHM),
"Nairit", and (" +-26 ($£1-76) was found at 25 - 300°C by using the new

apparatus. : Abstracter's note: Comnlete translation.
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5/081/61/000/023/057 /061
B106/B101

Antonova, Ye. A,, Ivanova, S. A., Reznikovskiy, M. M
Timofeyeva, M. V. R

Rubber aging test in an inert gas atmosphere

PERIODICAL: Referativnjy zhurnel. Khimiya, no. 23, 1961, 561, abstract
23P353 (Tr, N.-i. in-ta shin. prom- sti, sh. 7, 1960, 131-134)

TEXT: & device and technique for aging rubbers under exclusion of air are
de:cribod The samples are aged in a hermetically sealed thin-walled
¥lindrical greel vessel filled with an inert gas and installed in an
frabn--du«uatu The tests may be carried out at temperatures up to 200°¢
and or ssures beiween normal and 7 at. Rubbers prepared from HK(NK) re-
tain thelr properties satisfactorily after aging 96 hr at 15OOF in N end

AT, whereas they practically become completely useless after 12 hr in air.
[Abutracfer’s note: Complete translatlonJ
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AUTHORS : wm.m., Zverev, N.P., Denisova, L.L.

TITLE: An improved chamber for laboratory tests of the ozone
resistance of rubbers

PERIODICAL: Re "rativnyy =zhurnal. Xhimiya, no. 23, 1961, 561, abstract
23pP354. (Tr. N.-i. in-ta shin. prom- sti, sb. 7, 1960, 135-139)

An installation guaranteeing satisfactory accuracy and reproducibility
measurements even at nonuniform O5 distribution in the working chamber is
described. In order to exclude fluctuations in the O5 concentration, the

case containing the samples revolves at a rate of 2 ropm, The contactlese
transmission of torque from the Warren motor is attained by means of ¢ mag-
netic clutch. [Abstracter s note: Complete translatlon_J
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s/081/61/000/019/082/085

B103/B147 ‘.
AUTHORS: Lukomskaya, 4. I., Reznikovskizldg;_ﬂLJ,Orlovakiy, P. N.,
Stukalova, A. F.

TITLE: Efficient laboratory method for determining vulcanization of
rubber mixtures before due time

PERIODICAL: Referativnyy zhurnel. Khimiye, no. 19, 1961, 523, abstract
19P315 (Tr. N.-i. in-ta shin. prom-sti, sb. 7, 1960, 154-167)
kN

TEXT: To find the most efficient method of determining the scorching
capacity of rubber mixtures, the aguthors compared the characteristics of
the most usual laboratory methods with those characterizing the behavior
of mixtures directly during the technological processing. Scorching is
essentially affected by the following factors acting during the preHeating
of mixtures: deformation, its amount, rate, and periodicity; temperwture
and its duration; medium of preheating; volume of the prepared mixture to
be preheated. It is most convenient to determine the scorching capacity
of rubber mixtures by means of shift plastometers. EAbstracter's rnote:
Complete translation.] 3
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Reznikovskiy. M.M.:

AUTHORS: Brodskiy, G.I.; Sakhnovskiy, N.L.;
V.F.

TITLE: Mechanical and Thermochemical Des*ru-tion in the Wear of Raibber Under
Various Conditions

PERIODICAL. Kauchuk i Rezina, 1960, No. 8, pp. 22 - 29 _

TEXT:3 Brief reference 1s made S0 the previous thecries on the wear mechanism
of rubber descrited in Refs. 1 - 10. It was found that the relative role of the
mechanical and chemical factors in the wear mechanism of rubber depends on the Sest-
ing conditions. On smooth surfaces with a low thermal conduativity “he wear-—cuz in
rubber takes place primarily according to the mechanism of thermooxidizing deshruz-
tion. On rough surfaces it takes place mainly acoording to the mechanism of me-
chanical wear-oub. The experimenis were ~onductad on 2 HUHWN NMHL (NTIShP ™D
Dunlop-Lamburne- type mashine. The varicus rypez of abrazive surfaces selecved o
the study were: 2a smooth tin plate. smootn plexiglasz, @ s+eel plate with spesially
cun-out, grooves on i<z surface, (the carbton tlaczk dosage Wz 50 weignT par-s ots

100 weigh® parts of rubber), a plas=ic (vinyplast) plate. aiso wi=h grsoves; 2
%gggc?ngnd 150 polishing skin and a b.pm plate of hard rupber {hardness = £y oa -

s H}
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Under Various Con-~

Mechanical and Thermochemical Destructicn in the Wear of Rubber
ditions

cording to shore). It was shown that the braking force F depsnds comparazively J/
1ittle on the nature of the wearing-out surface and the composition of the rubber. :__
The wear intensity evaluated from the volume loss per min., changes more signifi-~

1t is deducted the wear ind2x V; depends on the nature of the surface ani

cantly.
the nature of the surface material just as much as the wear t{ntensity, and it
The investigated maserials of the

characheristic only for a given frichion couple.

abrasive suriaces fell in the following sequencé acaording to lncrease in wear in-
tensitys tin< plexiglas < rubber < grooved plastic< grooved steel < Monozorund 150.
The wear from a metal surface takes place 2t considerably lower temperatures than
from materials with less thermal conduativity. i+ :s also no%ed that tha wsar Ci
rough uneven surfaces is primarily mechanical i+ ig further shown that tne air
oxygen has a substantial effect on the wear of rubber. The effent of the medium
on the abrasion increases with a decrease of the abrasiveness of the abrasive 70&7"~
ing and with an inerease in testing temperabure. Treac rubbers_based on various
raw materialss patural rukber; sodium-butadiene (KB -50 (SKB~50), pyhadiene-shyrens
CKC-30APKM (SKS—BOARKM), aarvoxylis  (KG-30-1 {SK3-30-1) srioroprens, ninIilE
CKH -26 (SKN-26), ets.. wers sela-ted for whe sialy e 3
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/5,930¢0
AUTHOR « Reznikovskiy, M.M.

The connection between the wear-resistance and other mechantzal
properties of rubber

PERIODICAL: Kauchuk i rezina, no. 9, 1960, 33 - 37

TEXT. ~ In previous works (Refs 1 - 4, Viehman, Zapp, Ratner, Shallamakh!

a quantitative connection between the wear-resistance of rubber and its other
mechanical properties, such as hardness, elasticiiy, rupture resistance and near
resistance was shown %o exist. However, all the quantitatlve zonnections cited
until now have not proved universal enougn for all rubber grades when checked 1n
practice. Reference is made to the works of Shallamakh (Ref. 4) as being the
closest to investigating the destruction of rubber when the latter interacts with
a hard protrusion implanted in its surface and moving parallel to 1ts abrasion
surface. The deficlency of Shallamakh's work is the fact that the abrasive
strength rubber was determined on the basis of its strength characteristics dur-
ing single loads, while, generally, abrasive destruction is usually caused by re-
peated chemical actions, as well as by high temperatures, oz:uring in the clid-
ing contact. The wear of rubber vias Investigated by the authcer. making allowance
Card 1/®
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» connecticn between the wear-resistance AQRL/ALRS
the fatigue and the friction mechanism (Ref. 7). The wear resistance

cient 3 1s taken as the main characteristic and is determined as the werk of
friction forces spent in the wear of a volume unit of the tested rubber.
lowing formula was derived:p _ 1 pA (1), where A 1s the work of the fristion
forzes AV- the volume change X ~ AV of the specimen as a result of wear.
Under the condition that the surface layer of the rubber, fatigued and destroyed
at a given friction, has a certain effective thickness & (Fig. 1), deperding on b/r/,
the properties of the rubber and testing conditions, AV =V-§s (2) where s 1
the nominal area of contact of the frictlon bodies. ¢- the numker of surface lay-
ers, under abrasion during the test. The work of friction can then be determined
as A = w-MN.1 (3), where pis the friction coefficient N - the normal load, 1 -
the length of the total Triction path. And 1 = z.n.V {4) where 2z is the average
distan-e between the neighboring protrusions, and n- the fatligue reslstanse Zaus-
ing destruction and separation of the rubber of the surface layer under tne given
conditions. Thus, equation (3) can be expressed as: A =/ -1-7Z Nop=g-n- V8]
where q 1s the friction work, corresponding to one load cyzle of the surface lays
or the work of the friction force on the path, equal to the average disrvance ke-
vueen neighboring protrusicns of the nard rough surface in the direction of fria-

t:an. The wsar resistance coefficient of tile rubber, from relations {2} and (3

3
T
N4
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be cxpressed: 8 = (o) The latter expression can be simpli
index of tne séeci’ r*ctlon workx in one cycle is introducsd,

tne ratio of the friction work on the patn equivilant to one lozgd
face laye“ elements and t e volume of the deformed 1aje" V. The ave

and not deoenaent on the testing COﬂdlulonS and tr
vber Droperules, thus: V = k-d -8 (7), and therefore the expression for {3y can
written as ﬁ = q'V'n x'q' on (8). The latter equation shows that the wear

A =Kq‘
& e s coefficient 1is proportional to the pro-

of ihe specific value of the mechanical losses of the elementary load cycle,
ine fatipue resistance of the rubber under the given testing conditions. It
is furtner considered that the number of cyeles n, prior to destruction depends
not only on the value of local deformations of the surface layer, but also, t0 a
ireat extent, on the temperature, developed in the sliding contact. The latter
is determined from the ratio of the specific friction work per cyele (¢') to the
sliding surface. The author tries to find the relation between the wear resist-
ance of the rubber and some of its other properties in a more distinet form, re-
ferring to (2) and (3).{3==1Ln'z'N (9). Taking the Poisson coefficient for rub-
s
Card 3/8
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r to §7ga1279 and disregarding the deformity of the solid bearing ihen:
= 0.0 (10) where h is the depth of penetration, E- ike Young

hoaLWug of rubber, p- load on the protrusion, r- the radius of the protrusion cur-
veture. In the first approximation it is taken that P = N .,2 (11). Characteriz-
ing the roughness by the ratio of the area of the single ﬁr0uru51on to the square .
of the distance between the protrusionsjir 2/2z2, and using the relations (9), (i0)
ard (11) the formula i " Egi N J— (5_{7

i N - UQ) is obtained, wnere ine in-
finite coefficient k' is considered to be ‘iudependent of “the rubber propertiies
and testing conditions only in the first approximation, regquiring special exper-
imental confirmation. The empirical relatlonship_ Il——('“)b (13) is used to %/'
L

determine the meaning of the value of n, vhere do is the rubber strength under =z
single load, ¢ - amplitude value of repeated dynamic stresses, b - infinite coef-
ficient (wnich is the greater, the higher the fatigue resistancc of the rubbder).
If it is accepted that the amplitude value of the stress is proportional to the

greatest pressure, occurring when the hard spherical protrusion is compressed,

1 2 2
theh s=4".p3.£5., % (14), where k" is the infinite coefficient, not depend-
ent on the rubber properties and testing conditions. If the value p from (11) is

Card 4/8
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. R AV A i - po : A
iostituted in (i), then: s=¢k (j;} CE3. C;) (15). Thus, the expression

fatigue (13) can be rewritten as: ,

T (%)%.E-?%.(L:)— 5 . (18)

derived expressicn excludes the indefinite expression of the fatigue ”leqt“
(h--hy (TR
<

{5

% {_) S (10). In (17), K (=2.1% k') and k" are 1nf1nite constants, not de-

ance n from equation (12) and can be written as: ) ==[\u’ ) E3

pendent in tne given approximation on the testing conditions and rubber proper-
ties. (17) in the approximately quantitive form, establishes a relationship of
the wear-resistance coefficient to the main parameters, :characterizing the prop-
erties of the friction pair and the testing conditions. (17) also shows that,

all previous conditions being equal, the ratio of the wear-resistance coefficient
7 to the friction coefficient F.snould depend on the compression force N accord-

ing to the equatlon' £-=;qnml Ny (18). Tt is pointed out that the latter

equation contradicts the aséumption that the product oL should not depend on tie
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Tne connection between the wear-resistance.... AO51/A133

normal load (Ref. 11, Ratner. Figure 2 shows that the ratio ﬂﬁu , when N changes,
does not remain completely constant, whereby the relationship 1g( ﬁ/}k) to 1gN,
according to (17), becomes approximately linear. Figure 3 shows the data obtainsi
from tne wear of rubber, based on various raw materials. The values of b, cal-
culated experimentally (Figs. 2, 3), correspond in sign and order to the values
ootained previously (Refs. 9, 10), when testing the fatigue properties of rubbers.
From theoretical and experimental calculations it is thus concluded that the wear
of rubber is a consequence of the aging of the surface layer in repeated variable
cyelic deformations in the contact zone with the rough surface of the abrasive.
Thnere are 3 figures and 12 references: 8 Soviet-bloc and 4 non-Soviet-blce. The
four references to English-language publications read as -follows: V. Vienmean,
Rubb. Chem. Tecnnol., 19, No. 2, 355, 1956; R.L. Zapp, Rubb. World, 133, No. 1,
59 {1955); S.D. Gehman, C.S. Wilkinson, K.D. Daniels, Rubb. Chem. Techrol., 28,
No. 2, 508 (1955); R. Schnurman, E. Warlow-Davies, Proc. Phys. soc., 54, 301, 14

(1g42).

ASSOCIATION: HNauchno-issledovatel'skiy institut shinnoy promyshlennosti (Scien-~
. tific Research Institute of the Tire Industry)
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REZNIKOVSKIY, M.M,; BRODSKIY, G.I,

Frictional wear of rubber on relatively smooth asurfaces. Kauch.l
rez, 20 no.7:18-23 J1 '61. (MIRA 14:6)

1. Nauchno~issledovatel!skiy institut shinnoy promyshlennosti.
(Rubber—-Testing) (Friction)
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AUTHOR: Reznikovskiy, M.M.
TITLE: Problems of the Development of Instrument Design for Mechanical
Testing of Raw and Processed Rubbers

PERIODICAL: Kauchuk i Rezina, 1960, No, 10, Pp. 34-43

TEXT . The author lists the required properties of instruments used in
the mechanical testing of rubber connected with the factors of mechanical
behavior of the respective materials, such as: 1) capability of large deforma-
tions under the impact of small forces, 2) high gsensitivity of the properties
to temperature, 3) high dependence on the speed of force, 4) significant role
of the mechanical impacts prior to the testing, 5) dependence of the mechenical
properties on a number of non-mechanical factors causing chemicel changes in

the polymer (light, oxygen, ozone, etc). The author points out that most of
the MOCT (GOST) standard testing methods used in the USSR are outdated and this
also applies to certain non-standardized methods. An evaluation is given on
instruments and methods for mechanical testing of rubber and raw mixtures used
at the present time in the USSR. The author divides his summary into 4 parts:
1) the static testing of rubber, 2) dynamic testing of rubber, 3) testing for
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Problems of the Development of Instrument Design for Mechanical Testing of Raw \/
and Processed Rubbers

wear-resistance, 4) testing of raw rubbers and mixtures. In static testing the
significance of micro-samples, as opposed to standard sizes, is increasing with
régard to determining the tensile strength of rubber, The latter method has

not been sufficiently developed in the USSR, The tear-resistance test (GOST-
262-53) coinciding with the UCO (1s0) (International Organization for Standards)
has the drawback of giving only a relative indication of this property which is
not characteristic of the material (Ref.3), Theoretical work is being conducted
for producing a new tear-resistance test method, The strength of adhesion tests
(GOST 768-53, 264-53, 205-41, 410-41, 411-41) are widely used, but the jump~
type changes of the lamination force can be objectively measured only with
inertia-free force measuring apparatus., The shortcomings of the rupture-test-
ing machines manufactured in the USSR are given as being: inaccurate, cumber-
some and subjective measurements of deformations using hand indices, incomplete-
ness of the applied pendular force-measuring device with insufficient hardness
and inertia., The range of measured loads can be increased by using electronic
equipment, Successful automation of measurements and recording of elongations

Card 2/ 12
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Problems of the Development of Instrument Design for Mechanical Testing of
Raw and Processed Rubbers

has not been accomplished in the USSR or abroad. The importance of developing

this technique is emphasized. It is suggested to start mass production of
rupture-testing machines applicable to high and low temperatures, For the

hardness test it is recommended that the presently used TM-2 (TM-2) and TWIM -2
(TShM-2) (GOST 253-53) apparatus be modernized to comply with the ISO recommend
ations, The mass production of hardress-testing machines with thermostats is
recommended, Tests using micro-hardness gages are similar to those on the

TShM-2 machine, but measure only small shifts occurring when a spherical ine

dentor is submerged into the sample being tested. In designing an apparatus

for this test it is suggested that the principles given in Ref 12 be applied q//
which have certain advantages over foreign-manufactured instruments of this

kind. The elastic properties in equilibrium should be determined under condi-
tions of expansion, which insures uniformity of the tense state in the working
part of the sample. It is hereby stated that no instrument exists in the USSR
for this type of test. Relaxometers for relaxation of tension testing are
recommended for industrial production, both for compression and expansion at
various temperatures and different gaseous meda. The mass producticn of heat-
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Problems of the Development of Instrument Design for Mechanical Testing of Raw
and Processed Rubbers

ing chambers used in testing creep in expansion has begun, Standardizing this
form of test in the near future is suggested. Tt is pointed out that no GOST
exists for the residual compression test., The author recommends introducing
a2 standardized method based on the ISO indications, Proper apparatus for
testing elastic-hysteretic properties is said to be absent in industrial
laboratories of the USSR. The only method in this group is the GOST 6950-54
for elasticity determination in resilient recoiling, but the latter test gives
only a relative evaluation of the elasticity and does not aid in determining
the dynamic modulus of the rubber, The HUMIUTI- (NIIShP) instrument (Ref. 20),
which in the near future will be mass-produced is considered to be the best for
the impact expansion test ang with sufficiently accurate measurements of de-
formation. The Aleksandrov, Lazurkin and Gayev vibrators (Ref. 25) are widely
used in the USSR for determining the dynamic compression modulus at
temperatures as well as the Kornfeld instrument (Ref. 26) having a stroboscopic
attachment for measuring the shift angle of the phases between tension and
deformation. The mass-production of an improved instrument for testing under
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Problems of the Development of Instrument Design for Mechanical Testing of Raw
and Processed Rubbers

conditions of a sinusoidal load at varying frequencies and temperatures is
required. Replacing the mechanical vibrators by electromagnetic ones and the
use of electronic equipment for measuring forces and shifts would insure a
higher accuracy of measurements and increase the working frequency range, The
equipment described could be successfully used for dynamic testing of tire
Tubber, Mass-production of two simple and original instruments with a rota-
tional transmission of the deformation force to the sample combined with the
direct determination of mechanical losses according to the torsional moment on
th2 motor roller (motor-weights system) has begun, They are used for tire
rubber testing under conditions of vibrations of ring-shaped samples (TTK -4)
(PK~4) and for dynamic testing of rubber by the bending method with rotetion
(3TW) (ZPI) respectively. Descriptions are given in Refs, 27 and 28 by the
author., The instrument and methods used for fatigue resistance testing are
classified according to the time element of loading (sine and pulse curves) and
according to the test method used. Among parameters affecting the fatigue
resistance of the rubber, the non-mechanical ones should also be considered in
addition to the purely mechanical parameters. Testing of samples for fatigue
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Problems of the Development of Instrument Design for Mechanical Testing of Raw
and Processed Rubbers

resistance with specially formed sections of concentration against incidental
concentrations of tension is widely performed. The existing GOST for fatigue
resistance testing, such as the GOST 260-53, 261-53, 422-41, are to be review-
ed as they do not comply with the necessary conditions. The "Metallist" Plant
manufactures the MP(C -2 (MRS-2) machine most frequently used for the latter
test, since it is the most umversal type applicable to expansion, compression,
sign-changing cycles, flexure, etc. The disadvantage of the machine is the
fact that the test can only be carried out under conditions of given shifts and
at a constant temperature of the surrounding medium. The test for evaluating
the resistance to the occurrence and growth of fatigue cracks by the repeated
flexure of special samples with a transverse groove is suggested as being more
effective if the test is performed on samples with zig-zag type grooves rather
than straight ones. Special attention has been drawn to the fact that due to
the relaxation nature of the elasticity of rubber the sign-constant cycle
inevitably leads to a dynamic wearing-out of the tested sample and thus to a
change of the dynamic conditions during the testing process which hinders the
interpretation of results. It is recommended to perform the tests at a
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Prcblems of the Development of Instrument Design for Mechanical Testing of Raw
and Processed Rubbers

symmetrical and sign-changing cycle to avoid the difficulty. The most perfect-
ed instrument for fatigue testing in the USSR is at the present time the ZPI
(Fig-3) on a'C3TIV (SZPI) stand (Fig.4). There is only one standardized method
for wear-resistance testing in the USSR, the GOST 426-5T, and only one mass-
produced machine for this purpose, the MUY -2 (MI-2). The best results of this
test were obtained in tire rubber testing by using the conditions of the vibra-~
tions of a ring-shaped sample with various slipping through, relative to the
abrasive surface, The WMU-3 (IMI-3) machine is in the experimental stage
(Ref. 38) and has the advantage of being able to test various conditions and
renewing the abrasive surface. It has an independent thermostatic control of
the sample and the wearing-out surface of the abrasive drum, It is recommend-
ed that the IMI-3 be mass-produced and a rational selection of abrasive materi-
als be made, in order to elevate the practical significance of the laboratory
wear-resistance tests, The plasto-elastic properties of rubber are tested in
the USSR according to the GOST 415-53 using the simplified compression plasto-
meter and tests for pliability are carried out on a penetrometer, according to
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, GOST 416-41. The BP-2 (VR-2) compression plastometer instrument has recently

been put into production, It has been used for solving most industrial control

problems, The so-called conditionmeters for high-speed control operating on

the principle of compression plastometers have Jjust recently been put into mass-

production (Ref.4l). The vulcanization optimum at a given temperature is
determined according to GOST 270-53 derived from a set of tests on various

rubbers, The vulcameter, now used more widely for the latter test, is shown in
Fig.5. It is stated that there is no given method for determining the adhesive
properties of the rubber in the USSR or abroad. The evaluation of adhesiveness

according to lamination resistance, determined on tensility apparatus with a
pendular force-measuring device, is inaccurate due to distortions caused by

inertia effects, The instrument for this purpose developed by Khromov (Ref 45)
1s recommended for mass-production. Concluding, the author emphasizes the main

problems facing the rubber industry in this connection and he recommends: 1)
Modernization of testing machines, 2) modernizing instruments, 3) application
of small-sized samples for tensility and hardness tests, etc., 4) developing

effective methods for high-speed control of raw mixtures and rubbers in various
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stages of continuous production, 5) increesing the output of the insiruments

and machines intended for testing on a large scale, 6) developing research for

the study of mechanical properties of elastomers, To solve these problems it

is recommended that there is more cooperation between the scientific research

institutes and the laboratories in plants, and develoovment of a special design--

ing office and expanding the already existing base of indusirial insirument

design, There are 4 photographs, 1 diagram and 45 references: 34 are Soviet,

9 Znglish, 1 French, 1 German, . :

AS30CIATION: Nauchno—issledovatel'skiy institut shinnoy promyshlennosti
(Scientific Research Institute of the Tire Industry)
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Fig. 3

Instrument for dynamic tests in sign-changing flexure (ZPI)

Card 10/12

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5"



"APPROVED FOR RELEASE 03/14/2001 CIA-RDP86 00513R001444820003 5

5/138/60/000,/010/006/008
£051 /4029

. Problems of the .Development » . i '
Fro Prpcessed vl pmln of Instrumgnt Design of Mechanical Testing of Raw -

Fig. 4

tand for fatigue testing in
.Slm-cnanglnb flexure (SZPI)
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oo

Diagran of én instrument for determining the
optimum vulcanization aeccording to a dynamic .

. ] modulus: )
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8/138/62/000/062/008/209
AO51/4126

Reznikovskiy, M.M.
Pt
Conference cn friction wear

PERIODICAL.  Kauchuk i rezina, no. 2, 1962, U9

TEXT: The All-Union Conference on Friction Wear ¢f Rubber took place in
Moscow from December 11 - 14, 1961. It had been convened by the NIIShP of the
3SR State Committee, Council of Ministers on Chemistry: by the Lepartment of
Rubber af the All-Union Chemical Society im. Mendeleyev and its Fist Organization
at NIIShP. Participants were representatives cf scientific research institutes,
State Commit=ee on Chemistry, USSR Council of Ministers, the Institute of Ma-
chine Design, Institute of High-Mclecular Ccmpounds at the AS USSR, the MGPI im.
Lenin, the Miiitary Academy for Chemical Defense, tire and rubber piants. Em-
pioyees of the NIIShP presented papers which demonstrated the applied signific-
ance of investigations intc the mechanism of wear. The relative rcle played by
various forms of wear, such as abrasion, wear from repeated deformations,on the
irregularities uf the fricticn surface followed by mechanico-chemical, thermo-
sxidizing chang in the rubber were pointed cut. The use cf new typss of poly-
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Conferenze cn frictieon wear AOS1/AZ26
mars such as CHI(SKD:, CKC-30-1 (SKS-30-1}, CKL-! (SKD-1}, MBII(MVEj, cart:n
biacks [XA@(KhAF;-type, regal) resins, graphite. were shown to increase the

wear resistance of rubbers. It was pointed out that wear resistance cculd also
re increased by perfecting the constructional design of the articles. One paper
was dedisated tc the investigation of frictional elements of certain designs.
The following pap¢ rs dealt with new instruments and metheds of laboratery tests:
"Testing Machine MHP-1 (MIR-1)" (NIIShP and the "Metallist Plant"), "Wear in the
Stream of the Abrasive Grain", "Oscillation of the Rubber Swing Along ths Steel-
Grooved Drum" (VNIISK;, "Method for Investigating Rubber Wear at High Rotaticnal V///
Speeds" (NIIRP}. Some papers dealt with: the use of radioactive isotopes for
evaluating tires under rcad conditions (NIIShP}; method and instrument fer stud-
ying the wear resistance of rubberized fabrics (Military Academy of Chemical De-
fanze,: topsgrapnical method f-r evaliuating the service wear :f feetwear (NITR:
Tre universal method used in the USSR fcor testing rubber wear, the 'OCT426-57
(7037 436-57) was found o be inadequate for rubber worn on relatively smecth
surfaces. A metal sieve, as a standard fric-tonal material for inls purpcse was
reccommendsd by the NIIPM {Sverdlovsk Branch <f the NTIRP). The absence of ter-
minclogy was pointed out, and differences o opinion existing on the rslativs
ree of varicus forms of surface dsstruction in friztizn, the r2ie playsd by
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chemical and mechanice-chemical transformations of rubber prior to its destruc-
ticn, were discussed. PFuture problems of developing research and prcducticn of
rubber parts and their supply to the national economy were also discussed. Sim-
ilar cconferences are to be held pericdically.
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AUTHORS: Lukomskaya, A-I.; Gudkova, L.F.; Merezhannyy, S.Ds; Orlovskiy,
Y2 Reznikovskiy, M.M. —~
TITLE: teasurements of the s11ding of rubver mixes on metal under varicus
conditions i

PERIODICAL: ¥auchuk 1 rezina, no. %, 1962, 21 - 25

TR oha Moatay VIV snirting visconimeter with a biconical raotor was

unert for atudying the sliding phenosennn of rubter mizen ot witoal. The mathema-

vical mnalysin for snleulating o characteristicd of sliding, tntroducnd by )
Voonuy, was applied, wnd tne similarity of the two lawast visaouo flow and ax- : y//’
ternal siiding of rubbers and rubber mixes was taken into account. Thus, meth- 2
oés for measuring whe friction of rubber mixes against motal were developed: a) :

on a biconical snifting viscosineter, working under stable conditions of a given
rotational speed and pressure in the given rested material, using & emcotn and 8 ¢
rough rotor; o) on a speclal device for determining the friction coefficlent, ;
working under non-statlonary conditions of the given shifting load, sliding rate |

and rate of application of the normal load. The coincidence of the friction co- H
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of rubber mixes, determined under various testirg conditions, s prove

shewn that rubver mixes can also be characterized by the same elevated
temperatures, at which adhering of the former to metal is greater than cohesion.
In this case, a cohesion destruction of the tested materials is noted during
testing and the resultsai the friction test correspond qualitatively to data ob-
tatned whon testing for adhesion and maximum flow in oxpansion. Obtained expert-
mental data show the possibility for measuring the sliding of rubber mixes along
metal under various conditions, and a connection between the condition indices.
A mathematvical analysis is given. There are 4 figures and 3 tables. The refer-
ence to the most recent English-language publication reads as follows: M. Moorgy,

International Rubber Conference, Washington, November 8 - 13, 1959.

ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti (Scien-
tific Research Institute of the Tire Industry)
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" AUTHORS: Wnromov, M.X., f_{ezn/i};ovskiyﬁ " MM, Lazareva, K.N.
TITIE: e thod of determining the rubber-cord strength of adhesion in

repeated sign—changing deformations, expansion-compression
PERIODICAL: Kauchu¥ 1 cezina, No. 6, 1962, o7 - D1

TEXT: The autnors developed the above method. The disadvantages of the
dynamic me thods used now are: a) the 1mpossibility of reproduc1ng the working
conditions of the cord thread in tire elements; b) non—stable working conditions

of the sample and @& decrease in accuracy and reproducibility of the tests. The

tne test the thick ends are placed in special detachable clampsS. The upper clamnp
is fastened in & fixed and the lower ONE in a movable cross-beam of the MPC -2
(MRS—Z) machine . This way sign-constant and sign-changing symn'.etric expansion-
-compression def.‘ormations can be created. The compression deformations reached
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ZUizV, Yu.S., red,

[Mechanical testing of crude and vulcanized rubber! Mekha-
nicheskie ispytaniia keuchuka i reziny. Moskva, Knimiia,
1964, 525 p. (MIRA 18:2)
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abrasion, ‘atmospherl
ubber, antioxidant

ABSTRACT: " The effect o

charges on the wear of natural and gyntheti
in the presence and absence of fillers and.
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SAKHNOVSKIY, N.L.; YEVSTRATOV, V.F.; ARENZON, N.M.; REZNIKOVSKIY, M.M.:
GRIGOROVSKAYA, V.A.

Some characteristics of the properties of tread rubber prepared
from synthetic stereoregular butadiene rubber. Kauch. 1 rez.
)2 no.i2:14--21 D '63. (MIRA 17:9)

1. Nauchno-issledovatel!skiy institut shinnoy promyshlennosti.
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AUTHORS : Torner, R.V., Reznikovskiy, M.M,
Aafaklntiiitiny
TLE: Meeting of the coordinating committee for instruments and methods
of physico-mechanical tests

PERICDICAL: Kauchuk i rezina, no, 6, 1962, 59 - 60

TEXT: The meeting took place in February 1962, R.V. Torner spoke on meth-
ods of evaluating the technologies of raw rubber and non-vulcanized rubbers. He
discussed: a) the condition of rapid control; b) determination of rheolic charac-
teristics, necessary for the analysis of technologlical processes and for determin-
ing the equipment; c) state of the production check of rubber mixes in industrial
rubber plants. It was recommended to use the more accurate shifting-type rotating
instruments for rubber mix control. In 1959, HUHIII (NIIShP) ordered a viscosi-
meter. The BP-2 (VR-2) was manufactured in the "Metallist” Plant according to
the design by Rezinoproyekt. Owing to its unsatisfactory functioning ‘the follow-
ing recommendations were made: a) in 1962, the NIIShP, in cooperation with the
"Metallist" Plant, is to improve the design of the plastomer, for increasing accu-
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Meeting of the ..... A051/A126 ,
racy and reliability of the instrument. By 1963, mass production of the VR-2,
equipped with an attachment for registering the torsional moment should be possible
o) during the period 1962-1963, the "metallist" Plant is to complete the instru-
ments manufactured 1n 1957 with parts and attachments, as recommended by the
NIIShP; ¢} the plants are to pledge start of production 6 months after receiving
the additlonal parts. A seminary should be organized at NIIShP for exchanging
experiences on the VR-2; d) the NIIShP, BHMUCK (VNIISK),HMMIWI(NIIRP) and the
HUUAP (NIIR) are to be held responsible for the correct functioning of the VR-2
instrument. Tne meeting further recommended that: 1) the NIIShP, in cooperation
with the HUMKUMIT (WIIKIMP the Seientific Research Institute of Machine and Instru-
ment Design), develop and test a model of express-plastomers in 1962, of the shift-
ing type, with a time for the determination of plasticity duration, of not more

" than 1 minute, and test the possibility of determining the vuleanizability of the
mix using the same model; 2) the NIIR should resume the study of determining the
vulcanizability of mixes on the vulcameter; 3) suggest-an experimental-industrial
instrument for rapid-control, on the basis of tests performed on the two models
orior to January 196%; U4) perform tests on {ndustrial samples not later than
August-September, 1963 and prepare suggestions for the organization of a series
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oroduction of rapid-control instruments by 196%, Finally, the meeting suggested
creating uniform methods for testing and building instruments., They recommended:
1) to make ths NIIShP responsible for conducting tests on existing rotational and
capiitlary viscosimeters, on uniform-model systems according to a unitary program,
together with Interested organizatlons; 2) to select the malin design of the
instrument from results of tests, and develop technological requirements in the
design by 1963, with respect to the experimental-~industrial viscosimeter, for use
in determining the rheolic characteristics of raw and synthetic rubbers; 3) the
NIIKIMP and the NIIShP are to ensure production and testing of the experimental-
_industrial viscosimeter ‘and recommend a means for organizing the series produc-

tion of the latter no later than by 1965. /
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¥ 2 ay
To=Gyoion gy ="73ﬁi' (2)

where Y2 and }’3 are the elastic and viscous deformations, respectively. Urder
compression and expansion, at a con:tant volume during defarmation, deformation
€ and tension O are determined by a relation similar to (2). The elastic de-

formation Yo is:
/ -—G—t\
+
13+ "M

m { -
}12=—G3- '/:B\l-e /o, (3)

under conditions of a given rate of shear deformation dxv/dt = B = const.
reached on a shear plastomer, under non-stationary conditions. When using the
Williams~type plastomer under a given compressive load F, at standard duration
of wcompression and recovery and at zbove-mentioned changes of parameters G, i
and 13, the elastic recovery depends little on the filler content. Using
Mooney-type shear plastomers at a given rate of deformation, the elastic recov-
ery drops with an increase in the filler content. Computed data on the nature
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Practical variant of a method determining the characieristi?

energy of rubber stripping. Kauch. i rez. 24 no.11:26-¢9 '65,
(MIRA 19:1)

1. Nauchno-isslednvatel'skiy institut shinnoy promyshlennosti.
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i AUTHOR: Zhbakov, B. I.; Lukomskaya, A. I.; Reznikovskiy, M. M. éL/
o %

ORG: Scientifig—Research_Institute of the Tire Industry, Moscow {Nauchno-
issledovatel'skiy institut shinnoy promyshlennosti)
7

(4] .
TITLE: Certain peculiarities of the strength properties of crystallizing rubbers
under increased temperature

SOURCE::

Mekhanika polimerov, no. 1, 1966, 82-86

TOPIC TAGS: synthetic rubber, tensile strength, crystallization, thermomechanical R E
property, physical chemistry property, vulcanization

ABSTRACT: Causes of the scattering of tensile strength values at 100C for crystal-.
lizing rubber test pieces were investigated. The dependence of the strength dis-
tribution on the rate of vulcanizationwas explained. The previous history of the
heat treatment of crysteliized rubber has a strong effect on the strength properties -
of vulcanized rubber. Orig. art. has: 5 figures. [Based on authors' abstract.] s

el |
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| AUTHOR: Kragel'skiy, L. V.; Reznikovsldy, M. hvl\ Brodskiy, G. L ,,Nepomnyashchiy
i Ye. F. K \X e

TITLE: Fricfion-contact ‘}atigue of highly elastic materials

SOURCE: Kauchuk irezina, no. 9, 1965, 30-34 B ’ B
\

TOPIC TAGS: rubber, fatigue test, mechanical fatlgue, friction, test ;pstrumentahon

ABSTRACT: An experimental study of the contact fatigue of rubbersj%as carried out at -
the IMASh,with a "Tsiklometr" instrument and at the NIIShP. with a "PUPS" instrument. 4. '
Both of th E instruments and their operation are dsseribed.  To establish the behavior of o
the friction-contact fatigue of rubbers, use was made of the elementary model of fnction,'
! consisting of a spherical indenter which simulates a projection of a rough surface and :
;. repeatedly deforms the rubbei' surface. Curves of contact fatigue were obtained for -
i tread rubbers based on SKB{’NK Europrene, and an uncompounded NK-base rubber. .
The contact and volume fatigue were found to behave in similar fashion; in both cases, the|
fatigue resistance coefficients were s1milar. A compa.rxson of the curves of the volume-
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“and friction-contact fatigue leads to the conclusion that in friction-contact fatigue, the

i . breaking stress is the tensile stress of the surface layer due to the frictional force.  The
data obtained confirm the relationship between the wear resistance of rubber and its.

fatigue resistance. Orig. art. has: 6 figures and 2 formulas.
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ITLB' : New abrasion testex}‘\for rubbe \;und

SOURCE: Nauchno t:ekhnicheskoye sovesbchaniz’ e po:fr
cow, 1 1961. “Friktsionnyy Iznos Tezlu. (Frictional 1]
Moscow, fzd-vo Khmlya, 1964, 183-191

"roplc TAGS:

i ABSTRAC:
_ i 'slippage orn renew
. { apparatus was developed 1n the:
i fic research institute). A rotaLlng ring
i drives an abrasive drum by fricticn ‘contact, and Ll
i is controlled by ‘the brake’ force applied G- the Tt
: closure. Samples are prepared by: vulcanizatio
';.tested at a glven slippage S and given frlction forcey
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“{“ing procedure is’ described in ¢
_vulcanizate, used for testing:
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_ produce the wear. Orig. art, -hag
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AUTHOR: Kamenskiy, B. Z., Vostroknutov, Ye. G., Reznikovskly, M. M.
TITLE: Effect of the surface state and bonding conditions on the-bd-n‘(‘l»‘s!:"réh.g"f.l.lvbetween
vulcanized and unvulcanized rubbers :

| SOURCE: Kauchuk i rezina, no. 8, 1964, 35-40

TOPIC TAGS: rubber, vulcanization, aging, adhesion, bonding, bond strength, contact
surface, rubber surface

ABSTRACT: The effect of aging of the vulcanizates on the bond strength between vulcan~ -
ized and unvulcanized rubber mixtures from NK was studied before and after vulcanization
of the bonded samples and with or without roughening of the vulcanized surface. The
results shown in the Enclosure demonstrate the importance of mechanical surface treat-
ment to remove the oxidized layer. Aging, on the other hand, had an unfavorable effect
on the bond strength of vulcanized rubber. Pictures of surfaces processed by different
methods are shown and their effect on the bond strength is evaluated. Since an increase

_ in contact area incrrises the bond strength, the possibility of increasing the surface area :

' by mechanical treatment i8 studied for different types of geometric relief. The concept of
norder of roughening” is developed and it is shown that for each type of relief, the true

. ,Card1/3
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(geometrical) contact area can be determined by simple calculations using Maxwell's
equation. The coefficients of increase in geometrical surface area are given for different
models and formulas are developed for determining the coefficient of true contact area.
This coefficient iz a complicated function of timo and normal load. Finally, the depen-
dence of bond strength between vulcanized and unvulcanized rubbers on the amount of

i pressure (for 3 min.) and on bonding time (at 12 atm.) i8 plotted. The expression cal-
culated for this relationship makes it possible to describe the experimental data approxi- '
mately without using the theory of layer-to-layer molecular diffusion. Orig. art. has:
7 formulas and 6 figures.

Ll
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Fig. 1. Effect of aging of the vulcdnizate on its bonding strength with an unvulcanized
rubber mixture of NK, before (a) and after (b) vulcanization of the bonded
samples: 1 - roughening of the vulcanizate surface after aging; 2 - roughening
of the vulcanizate surface before aging; 3 - without roughening of the vul-

canizate surface. Ordinate = bond strength in kg. s/cm; abscissa = aging time
in days.
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'TITLE: Some paculiar properties of protective rubbers from stereoregular butadiens
: rubber SKD :

ZSOURCE: Kauchuk i rezina, no. 12, 1963, 1L-21

POPIC TAGS: rubber, stereoregular rubber, butadiene rubber, polymer, SKD rubber,
- plasticity, physicochemical proparties, BSK rubber, wear, fatigue, abrasive wear, °*
thermo oxidative resistance, deformation

ABSTRACT: Protective rubbers from 100% SKD, vulcanized for 50 minutes at 143C,
'were rated below natural rubber and BSK rubber, but possessed satisfactory heat

: resistance. Combinations with other rubbers, especially with isoprene rubbers in
‘a 1:1 ratio, result in superior strength, but lower the heat resistance. At room
" tempsrature SKD rubbers surpass natural rubber in elasticity, but at 100C the trend
. i3 reversed., VWhile being listed below natural rubber in resistance to expansion of
. cracks, the SKD rubber showed in road tests a high resistance to crack formation.

: gni;’i%. d SKD protective rubbers proved superior to natiiral rubber and BSK
i Car I A — )

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5"



APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444820003-5

N S A SR T I Y ;
5 S A SRt o T e A AT SO R e S B AL e

ACCESSION NR: ~ APL010253

f(europrene) rubber in resistance to wear, which is to a large extent attributed to
‘a low coefficient of surface friction. It was found that SKD rubbers possessed a

high degree of resistance to thermo-oxidative processes agsociated with abrasion,

‘as well as with ‘thermal aging. The destruction of the surface layer of SKD rubber
:sets in after a far greater number of deformation cycles as compared with natural:
rubber. It is concluded that under severe test conditions protective vulcanizates
from SKD rubber would offer great advantages over compounds on the base of natura

"and BSK rubbers., Orige art. has: 6 tables, 2 charts, and 2 pictures. .
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- TACCESSIGN NR: iP3003289 ST

TITIE: Effect of vulcanized rubbor'coatingy and of test types on ‘the type and 9
~amount of wear i - R N T

SOURCE: Keucmk'i rezine, mo. 6, 1963, 20-26

ISR

“TOPIC TAGS: vuleandzed ruﬁbe'z_",,v,ﬂn'asion,‘ weer

iABSTRACT: In the present investigation various typea of we  in car qnd_trﬁcléflge'a'
were studied under road conditions end by testing machines.\” The findings were : "
‘correlated with the kind of stock used for tire tread, supplemented by microscoplc
‘enalysis of tread sections. It was found that on modern class A roads under stend-.:
‘iard. speeds and loads the treed was wearing off ‘efter approximately 20 000 revolu- &
‘tions of the wheel, the surface of the tire being smooth and showing the so-called
fatigue~-type wear. On class B roads, on the other hand, the abrasive type of weer . !
‘bépame predominant, while the presence of 1% sharp curves increased the wear - -
fourfold. Other types of wear were elso studied, and the relationship of the type
‘and rate of weer of protective stock to the modulus end tensile and tear resistanc

A , Card 1/2
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‘charted. Experimental evidence was obtained that tear and wear causes an intonsive
-destruction of the molecules of natural rubber, as evidenced by a 2., times increas
:in ,s0lubility in chloroform after 72 hours storsge at 100G, and a tenfold 1ncrease

. following rubbing against a concrete surface for the same duration. :Since the -

i Internal "temperature in this case was 40C, it was concluded thet the change in

7 solubility was due to mechsmo-chemical destruction of the po]&mer. Further aupport

* of this point of view was obtained by subjecting naturel rub three Hres to a

© 450% stretch, which resulted in a sharply lowered hardness an reuistanca 'bo tear

- Orig. paper has 7 figures and 3 tables. . .
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Effect of the testing conditions on the value of the elastic
recovery of rubber compounds. Kauch.i rez. 21 no.9:17a21
S 162, (MIRA 15:11)
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' A051/A1
AUTHORS: Reznikovskly, M. M;,'Lazareira, K. N. o
TITLE: " The quantitative oharacteristic of rubber fatigue under a sym-

metric load oycle
PERIODICAL:‘ Kauchnk i rezina, no. 3, 1963, 17 - 20

i TEXT: ‘ ‘A physical definition of the fatigue concept under a dynamic load
is given and general recommendations are made. on the quantitative characteristic
of dynamic fatigue of rubbers in a symmetric oycle. Physical criteria of rubber .
fatigue which could be used for a general and universal methodical approach to
a quantitative evaluation of this property are established. A general relation
between stress and resistance in a symmetrical load cycle is found for amplitude.
values of deformation below 30%. The rubber resistance. under dynamio loads de-
pends on two factors of 1ts mechanical properties: "the tensility under a single
load and the dimensionless coefficient Q characterizing the relation between the :.

‘. resistance and bhe repeated load. - The physical determination of the dynamic fa-

;. tigue of rubber, as a sensitivity faotor of its resistanoe to a repeatnd load
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.- The quantitative characteristic of rubber fa.tigue... ~ A051/A126

. a.nd a quantitative characteristio of this. fatigue is made possible by using ﬁf."‘,
p is called the fatigue coefficient of rubber resistance. There a.re 3 figures
and 1 table. _ LT » . .

L ASSOCIATION Nauohno-issledovatel " sicly institut shinnoy promyshlennosti SR
‘ (Scientific Researoh Institute of the Tire Industry)
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(RGs Scientific Research Institute for the Tire Industry (Fauchno-issledovatellsidy |
institut shinnoy promyshiennosii) s s

TITLE: Apparatus for testin \‘%he ozone resistance of rubbex\:‘ under natural conditions
\ . N R
80UdCEs  Kauohuk 1 resina, no. 2, 1966, 46-47

TOFIC TAGS: mechanical measuring tool, elastic deformation, ozohe, rubbsr, crack
propagation o '

ABSTRACT: An apparatus for the simultaneous testing of the ozone resiatance of »
100 samples was devised at tha Scientific Research Institute for the Tire Industry. 2
It consists (see Fig.) of a \;’elded base frame 5 on-which are mounted a welded Cross=| " -
piece 4, internal and external plates 1 and 2 for fixing the fasteners 6 with the
samples, an electric motor 8 (0.25 kw at 1400 rpm), gnd a transmission 7. The samples,
prepared according to State Instructionsg GOST 270-64, are fastened onto the plates
of the apparatus. The external plates have a rotating movement only, whereas the

internal plates rotate and displace simultaneously due to the excentric: the rolls
which are attached to the ends of the plates rotate along the grooves of the excentrig
The rotation of the crosspiece by 180° displaces the internal plates by 7Tmm, This

2
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Affeqi_;s a_deformation Ep.. =28% under static deformation
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of deformation, and €y is an amplitude of dynamic deformatl
dynamic deformation is controlled by the rate crosspiece ro

/1

= 8’9 'ﬁlan,

ma—imin _j00¢ , whers € is a mean component

on, The frequency of

tation (10 rpm) effected -

) by the electric motor 8 through the transmisslon 7. This frequency permits a visual

observation of the appearance’ and growth of cracks on the 8
value of dynamic deformation’can be controlled by changing

apparatus. Orige. art. hass: fige
SUB CCDE: 13,11/ Subm Dates 22Julé

urface of the sampels. The
the excentricity of the
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1., Panin, g, F.

AUTHCRS: Seznikovsgixi_ﬂd
TITLE: Reconstructed rupturing maghine with @ heat chamber

FERIODICAL: Kauchui 1 razina, Do. 1, 1963, St - 55 /
TENT: The disadvantages of the PMil -60A (RMA-50R) rupturing machine with 8 \//
KH -150 (124-150) heat chamber, used for them&l—resisﬁa.noe tasting of rubber, ars 4
given: a) the dynamometa® gives exact measuring results only for forces gxceeding

3 kgt, and in most rubber types, the force, corresponding to 100 - 200% deforme-
tions at room temperaturs does usually not exceed 3 kaf. wWith an increase in tem-
perature, there is & tendency to & tension drop et 2 given deformatlion; b) foree

are introduced py ths force +pansmission system f{rom the sample
of the useful

‘qndirzes 1s gwkward and jnacouras=
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by developing new units and
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AUTHORS: Khromov, M. K., Priss, L. S., Reznikovskiy, M. N,

TITLE: Further investigation of methodic problems in the field of
rubber fatigue tests

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 21, 1961, 465, abstract
21P174 (Tr. N.-i. in-ta shin. prom-sti, sb. 7, 1960, 5-20)

TEXT: The authors describe a number of new methods and give recommenda-
tions for rubber fatigue tests. On a special device, rubbers were tested
in various gas media by an alternating torsion-bending test. 1In nitrogen
(0.3 - 0.5% 02) as compared with air, the working capacity rises for

HK(¥K) rubber to the 3-4 fold, CKU(SKI) and CKC-30AM (SKS-30AM) to the -
2-3 fold, and CKH(SKB) by 25-30%. Bending fatigue tests showed different
sensitivities to stress concentrations for rubber of different composi-
tions. These concentrations were produced by notches of different depths.
Among the rubbers mentioned, NK showed the highest, SKB the lowest

stability to the growth of the notch. Dumbbell samples were used for
testing rubbers for fatigue under alternating dilatation compression.
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